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Application/Control Number: 09/60 1 ,3 1 0 Page 2 

Art Unit: 1711 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-30 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

It is suggested that proper Markush language "selected from the group consisting of ...and..." be 
used in claims 3, 6, 7, 12, 20, 26, 27, and 28. 

In claim 3, it is not clear how electrons, air or any of the reactive or inert gases recited provide 
"ionic particles". The claim appears to recite "ion generating gases" that produce energized ions. See page 
8, lines 13-16. 

In claim 7, it is not clear what is meant by "wherein the material of polymer membrane is one or 
more polyolefin blend or polyolefin laminates". How many blends or laminates can be used? Does 
applicant intend to recite "wherein the material of polymer membrane is a polyolefin blend or polyolefin 
laminate wherein the polyolefins are selected from..." ? 

Claim 9: it is suggested that "using" be replaced with "comprising a". 

Claims 15-28 and 30, it is suggested that "method for reforming the surface" be replaced with 
"method for providing hydrophilicity or increased hydrophobicity to the surface of a polymer membrane" 
because "reforming the surface" is disclosed as meaning forming radicals on the surface of the polymer, 
which requires only step a). 

Claim 15: it is suggested that applicant rewrite the claim to recite steps (a) and (b) as follows: 

a) inserting a polymer(ic) membrane into a vacuum chamber and irradiating the surface of the 
polymer membrane with energized ionic particles under high vacuum and 

b) treating the surface-activated polymer membrane obtained in step a) by infusing a reactive gas 
onto the surface of the polymer membrane to cause reaction of the gas with the polymer surface. 
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Claim 30: it is suggested that applicant rewrite the claim to recite steps (a) and (b) as follows: 

a) inserting a polymer into a vacuum chamber and irradiating the surface of the polymer with 
energized ionic particles under high vacuum and 

b) treating the surface-activated polymer obtained in step a) by infusing a reactive gas onto the 
surface of the polymer membrane to cause reaction of the gas with the polymer surface. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless ~ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 (AIPA) 
do not apply to the examination of this application as the application being examined was not (1) filed on 
or after November 29, 2000, or (2) voluntarily published under 35 U.S.C. 122(b). Therefore, this 
application is examined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre- AIPA 35 
U.S.C. 102(e)). 

Claims 9-14 are rejected under 35 U.S.C. 102(e) as being anticipated by Stinnett et al (5,900,443, 
filed 1 1-22-1996). Stinnett et al disclose a process for treating a polymer surface by irradiation with high 
energy particle beams. Stinnett et al teach irradiating polymers such as polypropylene, polyimide or 
polycarbonate including two different types of polymers in layers. See column 4, column 6, line 58, to 
column 7, line 62. There is no mention of blowing a reactive gas over the surface of a polymer. 
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Claims 9-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Stinnett et al 
(5,473,165). Stinnett et al disclose methods and apparatus for altering the surfaces of materials using a 
repetitively pulsed ion beam system. Stinnett et al teach using the method to produce non-equilibrium 
microstructures, etching or crosslinking of polymers, to produce thin layers of amorphous material or to 
form very fine grain materials for advanced battery applications (column 3, lines 41-54, and column 8, 
lines 25-3 1). There is no mention of blowing a reactive gas over the surface of a polymer. 

Claims 1-7 and 9-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Machi et al 
(4,376,794). Machi et al disclose a process for production of a separator comprising irradiating a 
polyolefm film with ionizing radiation at a dose rate of 5 x 10 4 to 10 7 rads/sec. and contacting the 
irradiated film with an aqueous monomer solution to obtain a grafted film. Irradiation can be carried out 
in vacuum or in inert gas. 

Claims 1-3 and 9-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Urairi et al 
(5,282,965). Urairi et al disclose treating the surface of a PTFE porous membrane with a low temperature 
plasma to render the surface hydrophilic. The treatment can take place at low gas pressure from 0.01 to 10 
torr. See column 2, lines 33-45. The pressure in Example 1 is 0.02 torr. 

Claims 1-6 and 9-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Karakelle et al 
(4,885,077). Karakelle et al disclose a porous composite membrane. The membrane is produced by 
inserting a monomer-coated base membrane into a plasma generator, evacuating the chamber and treating 
the membrane with the plasma. See column 5, lines 22-52, column 6, lines 7-11, and the Examples. 

Claims 1-6 and 9-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Ohnishi 
(5,028,332). Ohnishi discloses forming a hydrophilic material by subjecting the surfaces of a polymer to a 
plasma treatment. The Examples teach plasma treatment at an argon pressure of 0.1 torr and graft 
polymerization of a hydrophilic monomer in gas phase. 
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Claims 9-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Korean Laid-Open 
Patent Publication No. 96-37742, as discussed on page 4 of the specification. Publication No. 96-37742 
discloses a process for modifying the surfaces of a polymer by irradiating energized ion particles onto the 
surfaces of the polymer under vacuum while blowing a reactive gas directly over the surface of the 
polymer to decrease the wetting angle of the surface. See page 4, lines 5-14. 

Claims 9-14 are rejected under 35 U.S.C. 102(e) as being anticipated by Jung et al (5,965,629). 
Jung et al disclose a process for modifying the surfaces of a polymer by irradiating energized ion 
particles onto the surfaces of the polymer under vacuum while blowing a reactive gas directly over the 
surface of the polymer to decrease the wetting angle of the surface. See column 4, line 39, to column 7, 
line 49, and Examples 1-3. 

Claims 9-14 are rejected under 35 U.S.C. 102(e) as being anticipated by Koh et al (5,783,641). 
Koh et al disclose a process for modifying the surfaces of a polymer by irradiating energized ion particles 
onto the surfaces of the polymer under vacuum while blowing a reactive gas directly over the surface of 
the polymer to decrease the wetting angle of the surface. See column 4, line 19, to column 7, line 50, and 
Examples. 

Claims 1-3, 6, 8-20, 23, 24, 27, 29 and 30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Masuoka et al (4,845,132). Masuoka et al disclose production of a hydrophilic porous 
membrane by irradiating a hydrophobic porous membrane with plasma in the presence of a hydrophilic 
monomer in gaseous state. Plasma irradiation takes place under a vacuum, for example at 0.1 Torr of 
argon gas (Examples). The graft polymerization is carried out under pressure in the range from 10 ' 2 to 10 
4 Torrs. See column 6, lines 37-42, column 6, line 58, to column 8, line 23. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 

1 /a ■ -.-.i- :ra- u„+.„ + u ^ o. .Ui mottAr cm i rrlit tr* hp natpnfprl anH fhp nrior art are 

SeCUOIl 1UZ Ol Ullb title, n inc uincitn^a u^Lw^ii lii^ oui>jv,^i ^""d" 1 " w ^"'""^^ " " " 

such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Claims 1-7 and 9-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Korean Laid- 
Open Patent Publication No. 96-37742, as discussed on page 4 of the specification, Jung et al (5,965,629) 
or Koh et al (5,783,641), each in view of Masuoka et al. Each of Korean 96-37742, Jung et al and Koh et 
al disclose a process for modifying the surfaces of a polymer by irradiating energized ion particles onto 
the surfaces of the polymer under vacuum while blowing a reactive gas directly over the surface of the 
polymer to decrease the wetting angle of the surface. See column 4, line 39, to column 7, line 49, and 
Examples 1-3. Patentees do not mention treating polymer membranes, polyolefm blends or laminates. 

Masuoka et al teach that a hydrophilic porous membrane can be treated with ionized particles in 
analogous art. It would have been obvious to one skilled in the art to employ the polymeric porous 
membranes disclosed by Masuoka et al in an analogous process as the polymer to be treated in the process 
disclosed by each of the primary references. One of ordinary skill in the art at the time of the invention 
would have been motivated by a reasonable expectation of success. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Korean Laid-Open Patent 
Publication No. 96-37742, as discussed on page 4 of the specification, Jung et al (5,965,629) or Koh et al 
(5,783,641), each in view of Masuoka et al, as appplied to claim 1 above, and further in view of Lazear 
(4,346,142). None of the primary references nor Masuoka et al mention the method of manufacturing the 
porous membrane to be treated. 
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Lazear discloses a microporous polyolefinic film prepared by cold and/or hot stretching or by wet 
stretching that is then rendered hydrophilic by exposing the surface to about 1 to about 10 megarads of 
ionizing radiation. It would have been obvious to one skilled in the art to employ a microporous film 
prepared by hot and/or hot stretching or by wet stretching, as taught by Lazear for use in an analogous 
method, in the method for producing a hydrophilic porous membrane disclosed by Masuoka et al. One of 
ordinary skill in the art at the time of the invention would have been motivated by a reasonable 
expectation of success because Masuoka et la teach starting with a porous membrane having pore 
diameters in the range from 0.05 micrometers to 1 micrometers and Lazear teaches an average pore size 
from about 200 to about 10000 Angstroms thus providing the desired pore size fro the process of 
Masuoka et al as well. 

Claims 1-7, 9-25 and 27-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Masuoka et al (4,845,132). Masuoka et al disclose production of a hydrophilic porous membrane by 
irradiating a hydrophobic porous membrane with plasma in the presence of a hydrophilic monomer m 
gaseous state. Plasma irradiation takes place under a vacuum, for example at 0.1 Torr of argon gas 
(Examples). The graft polymerization is carried out under pressure in the range from 10 " 2 to 10 4 Torrs. 
See column 6, lines 37-42, column 6, line 58, to column 8, line 23. 

With respect to claims 4, 5, 21 and 22, It would have been obvious to one skilled in the art to 
determine the energy and dose of ion particles required to obtain the desired product from the teachings of 
Masuoka et al. With respect to claims 7 and 28, It would have been obvious to one skilled in the art to 
treat a blend of polyolefins since Masuoka et al teach that different kinds of polyolefins can be treated by 
the disclosed method. With respect to claim 25, It would have been obvious to one skilled in the art to 
determine the rate of infusion of gas required to obtain the desired energy and dose of ion particles and 
the desired product in the method disclosed by Masuoka et al. 
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Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masuoka et al (4,845,132) 
in view of Lazear (4,346,142). Masuoka et al disclose production of a hydrophilic porous membrane by 
irradiating a hydrophobic porous membrane with plasma in the presence of a hydrophilic monomer in 
gaseous state. Plasma irradiation takes place under a vacuum, for example at 0.1 Torr of argon gas 
(Examples). See column 6, lines 37-42, column 6, line 58, to column 8, line 23. Masuoka et al do not 
mention the method of manufacturing the porous membrane to be treated but does mention the properties 
desired (column 8, lines 24-55). 

Lazear discloses a microporous polyolefinic film prepared by cold and/or hot stretching or by wet 
stretching that is then rendered hydrophilic by exposing the surface to about 1 to about 10 megarads of 
ionizing radiation. It would have been obvious to one skilled in the art to employ a microporous film 
prepared by hot and/or hot stretching or by wet stretching, as taught by Lazear for use in an analogous 
method, in the method for producing a hydrophilic porous membrane disclosed by Masuoka et al. One of 
ordinary skill in the art at the time of the invention would have been motivated by a reasonable 
expectation of success because Masuoka et la teach starting with a porous membrane having pore 
diameters in the range from 0.05 micrometers to 1 micrometers and Lazear teaches an average pore size 
from about 200 to about 10000 Angstroms thus providing the desired pore size fro the process of 
Masuoka et al as well. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
Taskier (3,853,601) discloses a hydrophilic microporous film provided by hot and/or cold stretching and 
useful as a battery separator. 
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Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Susan Berman whose telephone number is (703) 308-0040. 

The fax number for this group is (703) 872-9310 or, for submissions after Final Rejection, (703) 
872-9311. 

Any inquiry of a general nature or relating to the status of this application should be directed to 
the Group Receptionist at telephone number (703) 308-0661. 
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